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$EVWUDFW
$ZLUHOHVVPHDVXUHPHQWDQGFRQWUROV\VWHPIRUJUDQDU\LVGHYHORSHGIRUWKHVDNHRIRYHUFRPLQJWKHVKRUWFRPLQJRI
WKHZLUHGPHDVXUHPHQWDQGFRQWUROV\VWHPVXFKDVFRPSOH[ZLULQJDQGORZDQWLLQWHUIHUHQFHFDSDFLW\,QWKLVV\VWHP
=LJEHHWHFKQRORJ\LVDSSOLHGZLWK=LJEHHSURWRFROVWDFNGHYHORSPHQWSODWIRUPE\7,DQGZLUHOHVVVHQRUQHWZRUNLV
XVHG WRFROOHFWDQGFRQWURO WKH WHPSHUDWXUHDQG WKHKXPLGLW\ ,W LVFRPSRVHGRI WKHXSSHU3&FHQWUDOFRQWUROQRGH
EDVHGRQ&&VHQVRUQRGHVVHQVRUPRGXOHVDQGWKHH[HFXWLYHGHYLFH7KHZLUHOHVVVHQVRUQRGHLVSURJUDPPHG
E\& ODQJXDJH LQ ,$5(PEHGGHG:RUNEHQFK IRU0&6(YDOXDWLRQ HQYLURQPHQW7KHXSSHU3&FRQWURO V\VWHP
VRIWZDUH LVGHYHORSHGEDVHGRQ9LVXDO&SODWIRUP ,W LV VKRZQE\H[SHULPHQWV WKDWGDWD WUDQVPLVVLRQ LQ WKH
V\VWHP LVDFFXUDWHDQG UHOLDEOHDQG WKHHUURURI WKH WHPSHUDWXUHDQGKXPLGLW\ LVEHORZPHHWLQJ WKH IXQFWLRQDO
UHTXLUHPHQWVIRUWKHJUDQDU\PHDVXUHPHQWDQGFRQWUROV\VWHP

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI>QDPHRUJDQL]HU@

.H\ZRUGVJUDQDU\&&=LJEHHZLUHOHVVVHQRUQHWZRUNPHDVXUHPHQWDQGFRQWUROV\VWHP
,QWURGXFWLRQ
,Q UHFHQW \HDUV ZLWK WKH VXVWDLQHG DQG VWDEOH DJULFXOWXUH SURGXFWLRQ LQFUHDVH &KLQHVH DQQXDO JUDLQ
RXWSXWDQGSHUHQQLDOJUDLQVWRFNVKDYHEHHQUDQNLQJILUVWLQWKHZRUOG,WLVYLWDOWRDFFXUDWHO\DQGWLPHO\
PDVWHUWKHFKDQJHVRIYDULRXVSK\VLFDOIDFWRUVLQRUGHUWRUHGXFHORVHVLQWKHSURFHVVRIJUDLQVWRUDJHDQG
VDIHJXDUG WKH JUDLQ TXDOLW\ DQG TXDQWLW\> @ &XUUHQWO\ SULPLWLYH VWRUDJH PDQQHU LV VWLOO XVHG LQ WKH
PDMRULW\RIJUDLQVWRFNVLQRXUFRXQWU\LQZKLFKSRLQWWRSRLQWPHDVXUHPHQWE\ZRUNHUVLVQHHGHGZLWKD
ORZHIILFLHQF\DQGSRRUDFFXUDF\,QDGGLWLRQWKHUHH[LVWVXFKVKRUWFRPLQJVDVFRPSOH[ZLULQJORZDQWL
LQWHUIHUHQFH FDSDFLW\ DQG GLIILFXOW PDLQWHQDQFH ZKLFK UHVWULFW LWV SRSXODUL]DWLRQ DQG DSSOLFDWLRQ >@
:LUHOHVV6HQVRU1HWZRUN:61LVDQLQWHOOLJHQWPHDVXUHPHQWDQGFRQWUROQHWZRUNZKLFKLVFRQVWLWXWHG
WKURXJK VHOIRUJDQL]LQJ RI D ODUJH QXPEHU RI WLQ\ ORZSULFHG VHQVRU QRGHV ZLWK WKH DELOLW\ RI
FRPPXQLFDWLQJVHQVLQJDQGFRPSXWLQJLQVLGHRUQHDUE\WKHPRQLWRULQJDUHDV>@
6LQFH WKH ODWH V VRPH VFLHQWLVWV LQ (XURSH DQG $PHULFD KDYH FDUULHG RQ WKHLU VWXGLHV RQ WKH
ZLUHOHVVPHDVXUHPHQWDQGFRQWUROV\VWHP LQZKLFK=LJEHHWHFKQRORJ\ZLWKORZSRZHUFRQVXPSWLRQDQG
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KLJKUHOLDELOLW\LVDSSOLHGDQGWKH\KDYHPDGHVRPHH[SHULPHQWDODFKLHYHPHQWV>@+RZHYHUWKHUHDUH
VWLOO PDQ\ SUREOHPV WR EH VROYHG XUJHQWO\ LQ WKH GHYHORSPHQW DQG DSSOLDQFH RI WKH =LJEHHEDVHG
PHDVXUHPHQWDQGFRQWUROV\VWHP>@,QRUGHUWRHIIHFWLYHO\FRQWUROWKHJUDQDU\HQYLURQPHQWDQGLPSURYH
WKHSURGXFWLRQDQGPDQDJHPHQWOHYHODJUDQDU\PHDVXUHPHQWDQGFRQWUROV\VWHPEDVHGRQ=LJEHHZLUHOHVV
VHQVRUQHWZRUNLVGHYHORSHGLQWKLVSDSHUZLWKUDGLRIUHTXHQF\FKLS&&DVLWVFRUHFRRUGLQDWLQJZLWK
WHPSHUDWXUH VHQVRUKXPLGLW\ VHQVRUDQG WKHH[HFXWLYHGHYLFH WKXV LPSOHPHQWLQJ WKH WDVNRIPRQLWRULQJ
DQGFRQWUROOLQJWKHWHPSHUDWXUHDQGKXPLGLW\LQWKHJUDQDU\
7KHV\VWHP SURMHFWGHVLJQ
:RUNLQJSULQFLSOHRI=LJ%HHWHFKQRORJ\
=LJ%HHLVDZLUHOHVVFRPPXQLFDWLRQWHFKQRORJ\ZLWKVXFKFKDUDFWHULVWLFVDVORZUDWHFORVHUDQJHORZ
SRZHUFRQVXPSWLRQORZFRPSOH[LW\ORZFRVWUHOLDEOHFRPPXQLFDWLRQDQGKLJKQHWZRUNFDSDFLW\>@
7KHSK\VLFDOOD\HU3+<DQGWKHPHGLDDFFHVVFRQWURO0$&RI=LJ%HHSURWRFROVFRQIRUPWR,(((
 VWDQGDUGV WKH QHWZRUN OD\HU LV IRUPXODWHG E\ WKH =LJ%HH $OOLDQFH DQG WKH DSSOLFDWLRQ OD\HU LV
SHUPLWWHGWRGHYHORSLQOLQHZLWKWKHXVHUV¶DSSOLFDWLRQGHPDQGV=LJ%HHRSHUDWLRQIUHTXHQF\FKDQQHOVIDOO
LQWRWKUHHEDQGV0+]ǃ0+]DQG*+],QWKH*+]EDQGWKHUHDUH=LJ%HHFKDQQHOV
ZKLFKDUHRIJOREDOVWDQGDUGVIUHHRIFKDUJHQRQDSSOLFDWLRQZLWKWKHGDWDWUDQVPLVVLRQUDWHRI.ESV
7KH FROOLVLRQSURRI PXOWLFDUULHU FKDQQHO DFFHVV PRGH LV DGRSWHG LQ FRPPXQLFDWLRQ VR DV WR DYRLG WKH
FROOLVLRQDPRQJUDGLRFDUULHUV WKHHQFU\SWLRQDOJRULWKPZLWKDNH\ OHQJWKRIELWV LVXVHG WRHQFU\SW
GDWDLQRUGHUWRVDIHJXDUGWKHVHFXULW\DQGVHFUHF\RIFRPPXQLFDWLRQLQIRUPDWLRQ
1HWZRUNWRSRORJ\VWUXFWXUH
$SSURSULDWHQHWZRUNWRSRORJ\PXVWEHFKRVHQLQRUGHUWRJXDUDQWHHWKHUHOLDEOHVHUYLFHRIWKHV\VWHP
=LJ%HH VWDQGDUG VXSSRUWV WKUHH PDLQ VHOIRUJDQL]DWLRQ ZLUHOHVV QHWZRUNV QDPHO\ VWDU WRSRORJ\ QHW
WRSRORJ\DQGFOXVWHUVWRSRORJ\7KHUHLVRQO\RQH))'QRGHLQWKHVWDUQHWZRUNWRSRORJ\ZLWKHDFK5I'
QRGHVKDULQJFKDQQHODQGRQO\RQH))'QRGHFRPPXQLFDWLQJZLWK5I'QRGHLQDFHUWDLQWLPH$OWKRXJK
WKHPD[LPXP5)'QRGHDWWDFKDEOHLVQRWWRRODUJHWKHQRGHFRPPXQLFDWLRQUDQJHFDQVDWLVI\WKHQHHGIRU
WKH JUDQDU\ PHDVXUHPHQW DQG FRQWURO V\VWHP DV WKH 5)' QRGHV LQ WKH JUDQDU\ ZLUHOHVV QHWZRUN KDYH
VLPSOH IXQFWLRQ DQG GRQ¶W QHHG URXWLQJ IXQFWLRQ 7KH VWDU QHWZRUN WRSRORJ\ LV FKRVHQ ZKHQ QHWZRUN
FDSDFLW\DQGQRGHVSRZHUFRQVXPSWLRQDQGVWDELOLW\DUHDOOFRQVLGHUHG
2YHUDOOSURMHFWGHVLJQRIWKHV\VWHP
$FFRUGLQJWRWKHIHDWXUHVDQGGHPDQGVRIV\VWHPDZLUHOHVVPHDVXUHPHQWDQGFRQWUROV\VWHPGHVLJQHG
ZKLFK KDV D FHQWUDO FRQWURO QRGH DQG ILYH VHQVRU QRGHV$V )LJ VKRZV WKHPHDVXUHPHQW DQG FRQWURO
V\VWHPLVFRPSRVHGRIWKHXSSHU3&&&EDVHGFHQWHUFRQWUROQRGHVHQVRUQRGHVVHQVRUPRGXOHVDQG
WKHH[HFXWLYHGHYLFH
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
)LJXUH 6FKHPDWLFGLDJUDPRIWKHFRQWUROV\VWHP
7KHXSSHU3&FRQQHFWHGZLWKWKHQHWZRUNFHQWHUQRGHWKURXJK56VHULDOSRUWUHFHLYHVGDWDIURP
=LJEHHQHWZRUNDQGVHQGVFRQWURO LQVWUXFWLRQVPRQLWRUV WKHJUHHQKRXVHUXQQLQJVWDWHGLVSOD\VUHDOWLPH
DOONLQGVRIVXFKHQYLURQPHQWDOPHVVDJHDVWHPSHUDWXUHKXPLGLW\DOVRLVDEOHWRFRPSOHWHWKHIXQFWLRQVRI
GDWDPDQDJHPHQW DQG VWDWLVWLFDO DQDO\VLV RI WKH KLVWRULFDO GDWD 7KH FHQWUDO FRQWURO QRGH LV WKHZLUHOHVV
QHWZRUN FHQWHU LQ FKDUJH RI WKH QHWZRUN HVWDEOLVKPHQW DQG PDQDJHPHQW 7KH ZLUHOHVV GDWD FROOHFWLQJ
PRGXOHLVXVHGWRUHFHLYHGDWDIURPWKHVHQVRUVDQGWUDQVPLWWKHPWRWKHFHQWUDOFRQWUROQRGHPHDQZKLOH
WR UHFHLYH WKH FRQWURO LQVWUXFWLRQV IRU WKH DFWXDWRUV IURP WKH XSSHU FRQWURO 3& WUDQVPLWWHG WKURXJK WKH
FHQWUDOFRQWUROQRGH
6\VWHP KDUGZDUHGHVLJQ
&HQWUDOFRQWUROQRGH
&&LVDWUXHV\VWHPRQFKLS6R&VROXWLRQIRU,(((=LJEHHDQG5)&(DSSOLFDWLRQV,W
HQDEOHVUREXVWQHWZRUNQRGHVWREHEXLOWZLWKYHU\ORZWRWDOELOORIPDWHULDOFRVWV7KH&&FRPELQHV
WKHH[FHOOHQWSHUIRUPDQFHRIDOHDGLQJ5)WUDQVFHLYHUZLWKDQLQGXVWU\VWDQGDUGHQKDQFHG0&8LQ
V\VWHPSURJUDPPDEOHIODVKPHPRU\.%5$0DQGPDQ\RWKHUSRZHUIXOIHDWXUHV7KH&&FRPHV
LQ IRXU GLIIHUHQW IODVK YHUVLRQV &&) ZLWK  .% RI IODVK PHPRU\
UHVSHFWLYHO\
&& KDV YDULRXV RSHUDWLQJ PRGHV PDNLQJ LW KLJKO\ VXLWHG IRU V\VWHPV ZKHUH XOWUD ORZ SRZHU
FRQVXPSWLRQ LV UHTXLUHG 6KRUW WUDQVLWLRQ WLPHV EHWZHHQ RSHUDWLQJ PRGHV IXUWKHU HQVXUH ORZ HQHUJ\
FRQVXPSWLRQ&RPELQHGZLWKWKHLQGXVWU\OHDGLQJDQGJROGHQXQLWVWDWXV=LJEHHSURWRFROVWDFN=6WDFN
IURP7H[DV,QVWUXPHQWVWKH&&)SURYLGHVDUREXVWDQGFRPSOHWH=LJEHHVROXWLRQ&RPELQHGZLWK
WKHJROGHQXQLWVWDWXV5HPR7,VWDFNIURP7H[DV,QVWUXPHQWVWKH&&)DQGKLJKHUSURYLGHDUREXVW
DQGFRPSOHWH=LJEHH5)&(UHPRWHFRQWUROVROXWLRQ
6HQVRUQRGHV
7KH ZLUHOHVV VHQVRU QHWZRUN QRGHV DUH PDGH XS RI VHQVRU PRGXOH SURFHVVRU PRGXOH ZLUHOHVV
FRPPXQLFDWLRQPRGXOHDQGSRZHUPRGXOH7KHSURFHVVRUPRGXOHDQGZLUHOHVVFRPPXQLFDWLRQPRGXOHDUH
LQWHJUDWHGRQ&&FKLSZKLFKJUHDWO\VLPSOLILHVWKHUDGLRIUHTXHQF\FLUFXLWGHVLJQ7KHWHPSHUDWXUH
VHQVRU'6%DQGKXPLGLW\VHQVRU+0DQGLQIUDUHGVHQVRU*+DUHXVHGLQWKHVHQVRUPRGXOH
ZKLOH WKH IDQ PRWRU LV GULYHQ E\ 999) WDLORUHG IRU IDQ LQ WKH H[HFXWLYH GHYLFH 7KH QRGH KDUGZDUH
IXQFWLRQDOEORFNGLDJUDPLVVKRZQDVLQ)LJ
7KHVLQJOHZLUHGLJLWDOWHPSHUDWXUHVHQVRU'6%SURGXFHGE\$PHULFDQ'$//$6VHPLFRQGXFWRU
FRPSDQ\LVHPSOR\HGLQWKHWHPSHUDWXUHDFTXLVLWLRQPRGXOHZKLFKLVLQSLQHG72VPDOOYROXPHVHDO
IRUP7KHWHPSHUDWXUHPHDVXUHPHQWUDQJHLVIURPWRćSURJUDPPDEOHIRUELWVFRQYHUVLRQ
DFFXUDF\ DQG WHPSHUDWXUHPHDVXUHPHQW UHVROXWLRQ UHDFKHV  ć 7KH VLJQH[WHQGHG ELWV GLJLWDO
YDOXHVHULDORXWSXWLVXVHGIRUWKHPHDVXUHGWHPSHUDWXUH,WUHTXLUHVRQO\RQHSRUWZLUHIRU'6%&38
WR FRPPXQLFDWHZLWK QXPHURXV'6% ZKLFK RFFXSLHV OHVVPLFURSURFHVVRU SRUW VR WKDW LW FDQ VDYH
SOHQW\RIOHDGVDQGORJLFFLUFXLWV
+0 LV VSHFLDOL]HG IRU FRQGLWLRQV QHHGLQJ DFFXUDWH DQG UHOLDEOH KXPLGLW\ GHWHFWLRQ ,W KDV KLJK
PHDVXUHPHQWDFFXUDF\ VWDEOHDQG UHOLDEOHPHDVXULQJUHVXOW DQGD ORQJVHUYLFH OLIH ,WFRQYHUWVKXPLGLW\
LQWRDQDORJHOHFWULFDO VLJQDOZKLFK LV WKURXJKRXWSXW UHVLVWDQFH WKHQFRQYHUWHG LQWRYROWDJH VLJQDO WKDW LV
FRQYHUWHG LQWR GLJLWDO YDOXHYLD$' FRQYHUWHU 7KH KXPLGLW\ VHQVRU LV XVHG IRUPHDVXULQJ DLU KXPLGLW\
LQVLGHDQGRXWVLGHRI WKHJUDQDU\ WKH UHVXOWRIZKLFK LV WUDQVPLWWHG WKURXJK&& FKLS WR WKH FHQWUDO
FRQWUROFRPSXWHUZKLFKFRQWUROVWKHUHOD\DFFRUGLQJWRWKHPHDVXUHPHQWUHVXOWIRUZKHWKHURUQRWWRWXUQ
RQWKHYHQWLODWLRQIDQ
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*+LQIUDUHGVHQVRUIRUKXPDQERG\LVDGRSWHGIRUDQWLWKHIWVHQVRUZLWKWKHIROORZLQJIHDWXUHVQR
QHHG IRU HPLWWHU RI LQIUDUHG UD\ RU HOHFWURPDJQHWLFZDYH KLJK VHQVLWLYLW\ DQGZLGH FRQWURO UDQJH JRRG
FRQFHDOPHQWDQGPRYHDEOHLQVWDOOPHQWVXLWDEOHIRUDQWLWKHIWDODUPGHYLFH
7KH V\VWHP UHJXODWLRQ DQG FRQWURO H[HFXWLYH GHYLFH LV WKH YHQWLODWLRQ DQG KXPLGLW\UHGXFLQJ GHYLFH
GULYHQE\WKHHOHFWULFPRWRUZKLFKLVFRQWUROOHGE\WKHIUHTXHQF\FRQYHUWHU7KHYHQWLODWLRQIDQZRUNVLQ
WKHORQJWHUPFRQWLQXRXVVWDWHZKLFKEHORQJVWRFRQWLQXRXVFRQVWDQWORDG6RWKHUHZLOOEHQRRYHUORDGLQ
QRUPDOFRQGLWLRQV$&IUHTXHQF\FRQYHUVLRQVSHHGUHJXODWRUVSHFLDOL]HGIRUIDQLVFKRVHQLQYLHZRIWKH
DERYHWZRSRLQWV
6\VWHP VRIWZDUH
8SSHU3&VRIWZDUH
7KHPDLQIXQFWLRQRIXSSHU3&VRIWZDUHLVWRFRPPXQLFDWHZLWKWKHFHQWUDOFRQWUROQRGHORFDWHGLQWKH
PRQLWRULQJ URRP WKURXJK56VHULDOSRUW VRDV WR UHFHLYH VHQVRUQRGHPHVVDJH0RUHRYHUXSSHU3&
VRIWZDUH VKRXOG DFKLHYH VXFK IXQFWLRQV DV KXPDQFRPSXWHU LQWHUDFWLRQ QHWZRUN PDQDJHPHQW VHQVRU
PHVVDJHVLQNGDWDSURFHVVLQJDQGDQDO\VLVDQGGDWDEDVHPDQDJHPHQW
0VFRPQ WKHFRPPXQLFDWLRQFRQWUROSDFNDJHRI9LVXDO& FDQSURYLGH IXOO IXQFWLRQVRI VHULDO
FRPPXQLFDWLRQDEOHWRUHDGLQRUZULWHGDWDIURPRUWRVHULDOSRUWV,WLVVLPSOHDQGFRQYHQLHQWWRFRPSLOH
DQG GHEXJ SURJUDP ZLWK D IDVW GHYHORSPHQW UDWH WKXV FRQYHQLHQWO\ UHDOL]LQJ DV\QFKURQRXV VHULDO
FRPPXQLFDWLRQ EHWZHHQ XVHUV DQG WKH DSSOLFDWLRQ SURJUDP 0VFRPQ FRQWURO SDFNDJH SURYLGHV GDWD
WUDQVPLWWLQJDQGUHFHLYLQJIXQFWLRQIRUWKHDSSOLFDWLRQV\VWHPWKURXJKWKHVHULDOSRUWZKLFKLVYHU\VLPSOH
0RUHRYHU LW UHDOL]HV JRRG KXPDQFRPSXWHU LQWHUIDFH DQG PHHWV WKH EDVLF GHPDQGV RI ZLUHOHVV VHQVRU
QHWZRUN)LJLVWKHVFKHPDWLFGLDJUDPRIXSSHUPRQLWRUFRQWURO3&
)LJXUH 6FKHPDWLFGLDJUDPRIXSSHUPRQLWRUFRQWURO3&
6HQVRUQRGHSURJUDP
6HQVRU QRGH LV PDLQO\ LQ FKDUJH RI FROOHFWLQJ WKH WHPSHUDWXUH DQG WKH KXPLGLW\ LQIRUPDWLRQ
WUDQVPLWWLQJGDWDUHFHLYLQJDQGFRQGXFWLQJWKHFRQWUROFRPPDQGV:KHQWKHQRGHLQLWLDOL]DWLRQLVVWDUWHG
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LWDFWLYHO\VFDQVYDOLGQHWZRUNFKDQQHOVDQGVHDUFKHVQHDUE\WKHDSSURSULDWHFRRUGLQDWRUDQGDSSOLHVIRU
DFFHVVWRWKHQHWZRUN,WIRUPDOO\DFFHVVHVQHWZRUNDIWHULWZLQVDSSURYDOWKHQLWEHJLQVWKHRSHUDWLRQRI
FROOHFWLQJDQG WUDQVPLWWLQJGDWDDQG UHFHLYLQJDQG FRQGXFWLQJ WKHFRPPDQGV ,W HPSOR\V WKHGXW\ F\FOH
RSHUDWLRQPRGHZKLOHLWLVLQVOHHSLQJPRGHZKHQQRWZRUNLQJLQRUGHUWRUHGXFHSRZHUFRQVXPSWLRQIRU
HQHUJ\VDYLQJ SXUSRVH ,Q ,$5 (PEHGGHG:RUNEHQFK IRU 0&6 (YDOXDWLRQ & ODQJXDJH LV XVHG WR
GHYHORSVHQVRUQRGHVRIWZDUHFRQGXFWLQJSURJUDPHGLWLQJFRPSLOLQJOLQNLQJDQGGHEXJJLQJ
([SHULPHQWDQGDQDO\VLV
,QRUGHUWRJXDUDQWHHWKHPHDVXUHPHQWDQGFRQWUROV\VWHPWRZRUNQRUPDOO\DQGUHOLDEO\H[SHULPHQWLV
FDUULHG RXW WR WHVW WKH YDOLGLW\ RI FRPPXQLFDWLRQ SDFW FRPPXQLFDWLRQ GLVWDQFH DQG UDWH LQGH[ DQG
H[SHULPHQWDOO\ DQDO\]H DQG UDWH WKH VHQVRUV¶ DFFXUDF\ 7KH WHVW V\VWHP LV D VWDU QHWZRUN WRSRORJ\
FRQVLVWLQJRIRQHFHQWUDOFRQWUROQRGHDQGILYHVHQVRUQRGHV
7KURXJKWKHWHVWVWKHV\VWHPFDQWUDQVPLWGDWDDFFXUDWHO\DQGUHOLDEO\ZLWKWKHGDWDORVVUDWHRI$IWHU
QXPHULFDOYDOXHVRIHDFKVHQVRUQRGHZKLFKDUHUHDGDWHLJKWGLIIHUHQW WLPHVDUHDQDO\]HGDQGUDWHG LW LV
IRXQG WKDW WKH GDWDPHDVXUHG LV YHU\ FORVH WR WKH DFWXDO QXPHULFDO YDOXH ZLWK DQ HUURU UDWH ZLWKLQ 
DOWKRXJKWKHUHDUHHUURUVDPRQJGDWDIURPGLIIHUHQWQRGHV)XUWKHUPRUHLWKDVWKHIHDWXUHVRIVLPSOHZLULQJ
VWDEOHDQGUHOLDEOHSHUIRUPDQFHDQGKLJKDFFXUDF\LQPHDVXUHPHQWDQGFRQWURO
&RQFOXVLRQ
7KHZLUHOHVVPHDVXUHPHQW DQG FRQWURO V\VWHP IRU JUDQDU\ LV SXW IRUZDUG IRU WKH VDNHRI FRQWUROOLQJ
HIIHFWLYHO\ WKH HQYLURQPHQWDO WDUJHWV LQ WKH JUDQDU\ ,Q WKH V\VWHP =LJEHH WHFKQRORJ\ LV DSSOLHV WR WKH
JUDQDU\PHDVXUHPHQW DQG FRQWURO V\VWHP DQGZLUHOHVV VHQRU QHWZRUN LV XVHG WR FROOHFW DQG FRQWURO WKH
WHPSHUDWXUH DQG WKH KXPLGLW\ 7KHZLUHOHVV VHQRU QHWZRUN LV GHVLJQHG DQG WKH VRIWZDUH DQG KDUGZDUH
GHYHORSPHQW RI WKH VHQVRU QRGHV DUH DFFRPSOLVKHG ,W LV LOOXVWUDWHG E\ UXQQLQJ H[SHULPHQWV WKDW WKH
PHDVXUHPHQW DQG FRQWURO V\VWHP EDVHG RQ =LJEHH ZLUHOHVV VHQVRU QHWZRUN KDV VXFK IHDWXUHV DV KLJK
UHOLDELOLW\ VWURQJ DQWLLQWHUIHUHQFH ORZ SRZHU FRQVXPSWLRQ DQG ORZ FRVWV DQG FDQ PHHW WKH IXQFWLRQDO
UHTXLUHPHQWVIRUWKHJUDQDU\PHDVXUHPHQWDQGFRQWUROV\VWHP
$FNQRZOHGJPHQW
7KLVZRUN LV VXSSRUWHGE\ 6KDQGRQJ3URYLQFLDO1DWXUDO 6FLHQFH )RXQGDWLRQ FKLQD 1R<*
DQG6KDQGRQJ3URYLQFLDOXQLYHUVLWLHV6FLHQWLILF5HVHDUFK3URMHFW1R-/*
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